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T h e  s p r e a d  o f  a n t i m i c r o b i a l  r e s i s t a n c e  a m o n g  p a t h o g e n i c  m i c r o o r g a n i s m s  h a s  r e n d e r e d  m o s t  
c o n v e n t i o n a l  d r u g s  r e d u n d a n t .  N e w  s o u r c e s  o f  a n t i m i c r o b i a l  a g e n t s  a r e  b e i n g  h a r n e s s e d  t o  d e v e l o p  
n o v e l  d r u g s .  T h e  a n t i b a c t e r i a l  a c t i v i t y  o f  a q u e o u s  a n d  e t h a n o l i c  e x t r a c t s  o f  t w e n t y  f r u i t s  a n d  s e e d s  
w e r e  e v a l u a t e d  a g a i n s t  s o m e  m u l t i - d r u g  r e s i s t a n t  c l i n i c a l  i s o l a t e s  S t a p h y l o c o c c u s  a u r e u s ,  
S a l m o n e l l a  t y p h i i ,  P s e u d o m o n a s  a e r u g i n i o s a  a n d  E s c h e r i c h i a  c o l i .  S t a n d a r d  m e t h o d s  o f  
a n t i m i c r o b i a l  a n d  p h y t o c h e m i c a l  a s s a y s ,  D P P H  a n d  n i t r i c  o x i d e  r a d i c a l  s c a v e n g i n g ,  t o t a l  a n t i o x i d a n t  
c a p a c i t y  a n d  r e d u c i n g  p o w e r  a s s a y s  w e r e  e m p l o y e d .  B r o a d  s p e c t r u m  a n t i b a c t e r i a l  a c t i v i t y  w a s  
s h o w n  b y  e x t r a c t s  o f  s i x  o u t  o f  t h e  t w e n t y  p l a n t s :  C a r y o t a  m i t i s ,  C a s s i a  j a v a n i c a ,  S y z y g i u m  
s a m a r a n g e n s e ,  V e i t c h i a  m e r r i l l i ,  B a u h i n i a  t o m e n t o s a  a n d  C a s s i a  f i s t u l a  w i t h  i n h i b i t i o n  z o n e s  
r a n g i n g  f r o m  2 0 : t 0 . 8  t o  2 5 : t 0 . 1  m m .  T h e  m i n i m u m  i n h i b i t o r y  a n d  b a c t e r i c i d a l  c o n c e n t r a t i o n s  o f  t h e  
e x t r a c t s  w e r e  b e t w e e n  7 . 8  t o  3 1 . 2  m g / m l  a n d  1 5 . 6  a n d  6 2 . 5  m g / m l  r e s p e c t i v e l y .  P h y t o c h e m i c a l s  
p r e s e n t  i n c l u d e s  s a p o n i n s ,  a l k a l o i d s ,  t e r p e n o i d s ,  g l y c o s i d e s  a n d  h i g h  p h e n o l  a n d  f l a v o n o i d  c o n t e n t s  
i n  t h e  r a n g e  o f  7 1 . 1 9  - 5 0 . 2 0 m g / 1 0 0 g  a n d  4 7 . 1 4  - 3 4 . 4 2 m g / 1 0 0 g  r e s p e c t i v e l y .  T h e  e x t r a c t s  h a d  
c o n s i d e r a b l y  h i g h  a n t i o x i d a n t  a c t i v i t y  w i t h  I C
5 0  
v a l u e s  o f  4 1 . 1 2 1 - l g / m l  i n  B .  t o m e n t o s a  a n d  
3 6 . 5 7 ! - l g / m l  i n  C .  f i s t u l a .  C .  m i t i s  h a d  a  t o t a l  a n t i o x i d a n t  c a p a c i t y  o f  3 4 . 8 9  m g / 1 0 0 g .  H i g h  p h e n o l  a n d  
f l a v o n o i d  c o n t e n t s  o f  t h e  e x t r a c t s  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  h i g h  a n t i o x i d a n t  c a p a c i t y .  T h e  
p r e s e n c e  o f  a n t i m i c r o b i a l  a n d  a n t i o x i d a n t  p r o p e r t i e s  i n  t h e s e  w i l d  f r u i t s  a n d  s e e d s  o p e n s  u p  a  n e w  
p e r s p e c t i v e  i n  b i o t h e r a p y  a s  t h e y  c o u l d  b e  h a r n e s s e d  a s  a l t e r n a t i v e  d r u g s  f o r  t r e a t m e n t  o f  m i c r o b i a l  
i n f e c t i o n s  a n d  m a n a g e m e n t  o f  d i s e a s e s .  
K e y w o r d s :  R e s i s t a n c e ;  S e e d s ;  F r u i t s ;  B i o t h e r a p y ;  A n t i m i c r o b i a l ;  D e g e n e r a t i v e  d i s e a s e s  
I n t r o d u c t i o n  
W i l d  p l a n t s  h a v e  b e e n  w i d e l y  e m p l o y e d  
t h r o u g h o u t  h i s t o r y  a s  s o u r c e s  o f  h e r b a l  
p r e p a r a t i o n s  f o r  d i s e a s e  t r e a t m e n t  
( C o w a n ,  1 9 9 9 ) .  A n c i e n t  m a n  r e c o g n i z e d  
t h e  p o t e n t i a l  o f  t h e s e  p l a n t s  t o  p r o t e c t  h i m  
f r o m  v a r i o u s  a i l m e n t s .  H u n d r e d s  o f  t h e s e  
p l a n t s  h a v e  b e e n  a p p l i e d  a s  p o u l t i c e s  a n d  
i n f u s i o n s  f o r  t h o u s a n d s  o f  y e a r s  a n d  m a n y  
o f  t h e m  a r e  s t i l l  i n  u s e  t i l l  d a t e  ( C o r l e t t ,  
2 0 1 6 ) .  T h e s e  p l a n t s  a r e  a  r e s e r v o i r  o f  
J o u r n a l  o f  I n d u s t r i a l  R e s e a r c h  a n d  T e c h n o l o g y  . . .  
· · · " 1 1  . . . . . . .  1 1 1 ! 1 ! '  
. .  ~( 
a n t i m i c r o b i a l  a g e n t s  a n d  h a v e  c o n t i n u a l l y  
s e r v e d  a s  s o u r c e s  o f  d r u g s .  M o s t  p l a n t  
p a r t s  i n c l u d i n g  s t e m ,  f r u i t ,  s e e d ,  f l o w e r  
a n d  r o o t  h a v e  b e e n  u s e d  f o r  e x t r a c t s  o f  r a w  
d r u g s  w i t h  v a r i e d  p o t e n c i e s  ( M a h e s h  a n d  
S a t i s h ,  2 0 0 8 ) .  T h e s e  e x t r a c t s  p o s s e s s  
a n t i m i c r o b i a l  a n d  p h y t o c h e m i c a l  
p r o p e r t i e s  o f  g r e a t  s i g n i f i c a n c e  i n  
t h e r a p e u t i c  t r e a t m e n t s .  T h e s e  p r o p e r t i e s  
a r e  c o n f e r r e d  o n  t h e m  b y  t h e  p r e s e n c e  o f  
c e r t a i n  c o m p o u n d s  m o s t  o f  w h i c h  a r e  
J I R T  V o l .  6 ,  N o  1 ,  2 0 1 7  
1 3 6  
- - - - - - - - - - - - -
' r"":: <I< ' ~l 0 ' • 
<Jl·-;1> .· . -- ~-
Abah et a/: Screening for Ant imicrobial, Phytochemical and Antioxidant 
Profile of Some Wild Fruits and Seeds in canaanland, Ota, Nigeria 
products of secondary metabolism in the 
plants. These secondary metabolites have 
also been identified as the potential sources 
of antioridant activity exhibited by some of 
these m ~dicinal plants (Seifu and Abay, 
2012). Research into the activity of these 
antioxidants is constantly being carried out 
to determine the role of these compounds 
as protective dietary constituents. Studies 
have shown that moderate intake of these 
plant derived antioxidants over extended 
periods of time may have positive impact 
against the occurrence of many chronic 
ailments (EI-Toumy et a/., 201l).The 
presence of these phytochemicals in plant 
extracts is of great significance in 
therapeutic treatments. Presently, plants 
are used in the production of many 
important drugs. In most industrialized 
nations, plant derived medicines serve 
mainly as non-prescription drugs with most 
laxatives, cold and cough preparations 
coming from plants (Srivastava eta/., 1996). 
According to the World Health Organization, 
the primary healthcare needs of about 80% 
of the population in developing countries 
are met entirely t hrough folk medicine 
{WHO, 2002). However, despite this 
widespread use of plants as sources of 
drugs, a large number of them are still 
unexp lored. 
Antibiotics have been the mainstay of 
infectious disease therapy since their 
introduction in the 1940's. However, the 
emergence of resistance in pathogens such 
as Staphylococcus aureus, Streptococcus 
pyogens and Pseudomonas aeruginosa to 
many antibiotics since the mid-70's has 
forced physicians to discard the belief that 
most bacterial infections can be treated 
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using the available crop of antimicrobial 
agents (Lowy, 2003). The last few years 
have seen an increase in an awareness of 
t he different molecular mechanisms by 
w hich resistant microorganisms evade 
drug activity and t he identificat ion of new 
drug targets. This notwithstanding, the 
race to develop new chemotherapeutic 
agents that may be effective in the fight 
against drug resistance hasn't yielded 
much fruit (Louis and Marie, 2003). In view 
of this, plants have been identified as 
sources of antimicrobial compounds that 
inhibit microbial growth through 
mechanisms that may differ from those of 
the antimicrobials in use presently (Oskay 
et a/., 2010). This is predicated by their 
activ it y aga in st drug res i stan t 
microorganisms. The use of synthetic 
antioxidants has been continually on the 
decrease as a resu lt of identified negative 
health effects, leading to increased interest 
in antioxidants of natural origin. 
Therefore, the absence of effective 
antimicrobials for management of 
resistant infections, as well as diseases 
arising from the proliferation of free 
radica ls, makes it necessary to carry out 
investigations to discover new plant 
components of medicinal importance and 
eva luate t hei r properties, safety and 
efficiency against pathogens. This work 
was designed to screen twenty selected 
wild plant species from Canaan land, Ota; 
for antibacterial activity against selected 
drug resistant pathogens and to study 
phytochemicals and antioxidant properties 
of the plants. 
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A D a h  e t a / :  S c r e e n i n g  f o r  A n t i m i c r o b i a l ,  P h y t o c h e m i c a l  a n d  A n t i o x i d a n t  
P r o f i l e  o f  S o m e  W i l d  F r u i t s  a n d  S e e d s  i n  C a n a a n  l a n d ,  O t a ,  N i g e r i a  
M a t e r i a l s  a n d  M e t h o d s  
C o l l e c t i o n  o f  p l a n t  s a m p l e s  
F r u i t s  o f  t w e n t y  d i f f e r e n t  w i l d  p l a n t  s p e c i e s  
w e r e  c o l l e c t e d  b e t w e e n  t h e  m o n t h s  o f  J u l y  
t o  D e c e m b e r  2 0 1 6  f r o m  a r o u n d  C a n a a n  
l a n d ,  O t a ,  O g u n  S t a t e ,  N i g e r i a .  T h e  f r u i t s  
w e r e  i d e n t i f i e d  b y  p l a n t  t a x o n o m i s t s  i n  t h e  
B o t a n y  u n i t  o f  t h e  D e p a r t m e n t  o f  B i o l o g i c a l  
S c i e n c e s ,  C o v e n a n t  U n i v e r s i t y ,  O t a ,  t o  
i n c l u d e ;  B a u h i n i a  t o m e n t o s a ,  C a r y o t a  m i t i s ,  
A d e n a n t h e r a  p a v o n i n a ,  T e c o m a  c a p e n s i s ,  
D e l o n i x  r e g i a ,  C a e s a l p i n i a  p u l c h e r r i m a ,  
A c a c i a  a u r i c u l i f o r m i s ,  V e i t c h i a  m e r i l l i i ,  
T e r m i n a l i a  c a t t a p a ,  C a s s i a  f i s t u l a ,  F i c u s  
b e n j a m i n a ,  C a s s i a  j a v a n i c a ,  S y z g i u m  
s a m a r a n g e n s e ,  T a b e b u i a  r o s e a ,  T a b e b u i a  
p a l / i d a ,  M u r r a y a  e x o t i c a ,  C a s u a r i n a e  
q u i s e t i f o l i a ,  B a u h i n i a  p u r p u r e a ,  T h u j a  
o r i e n t a / i s  a n d  C a l / i a n d r a  s u r i n a m e n s i s .  T h e  
f r u i t s  w e r e  s e l e c t e d  i f  e i t h e r  t h e  f r u i t  o r  s e e d  
a r e  e d i b l e  o r  a r e  g r o w i n g  w i t h i n  t h e  
r e s i d e n t i a l  a r e a s  o f  C o v e n a n t  U n i v e r s i t y  
t h u s  c a n  e a s i l y  b e  p i c k e d  b y  c h i l d r e n  f o r  p l a y  
i t e m .  T h e  f r u i t s  w e r e  t h o r o u g h l y  w a s h e d  i n  
p o t a b l e  t a p  w a t e r  a n d  r i n s e d  t w i c e  i n  
n o r m a l  s a l i n e .  T h e  s e e d s  w e r e  s e p a r a t e d  
f r o m  f r u i t s  a s e p t i c a l l y .  
S o l v e n t  e x t r a c t i o n  
T h e  f r u i t s  a n d  s e e d s  w e r e  o v e n  d r i e d  a t  4 0 ° C  
f o r  4 8 - 7 2  h o u r s  t o  g a i n  a  c o n s t a n t  w e i g h t  
a n d  t h e n  g r i n d e d  t o  p o w d e r  u s i n g  a  
m e c h a n i c a l  g r i n d e r  ( V K P  1 0 2 4 B ,  V i c t o r i o ,  
U t a h ,  U S A ) .  E x t r a c t i o n  o f  s a m p l e s  w a s  
c a r r i e d  o u t  f o l l o w i n g  t h e  m e t h o d s  a s  
d e s c r i b e d  b y  M a j a l i  e t a / .  ( 2 0 1 5 ) .  A  1 0 0 g  o f  
e a c h  p o w d e r e d  s a m p l e  w a s  m i x e d  w i t h  
1 0 0 0 m l  o f  d i s t i l l e d  w a t e r  ( a q u e o u s  e x t r a c t )  
a n d  a  1 0 0  m l  o f  7 5 %  e t h a n o l  ( e t h a n o l i c  
e x t r a c t )  a n d  l e f t  s t a n d i n g  a t  2 5 ° C  f o r  7 2  
J o u r n a l  o f  I n d u s t r i a l  R e s e a r c h  a n d  Te c h n o l o g y  . . .  
h o u r s  w i t h  c o n s t a n t  a g i t a t i o n  a t  1 0 0  r p m  o n  
a  l a b o r a t o r y  s h a k e r  ( M a x Q 4 0 0 ,  T h e r m o  
S c i e n t i f i c ,  M a s s a c h u s e t t s ,  U S A ) .  T h e  s o l v e n t  
e x t r a c t s  w e r e  c o n c e n t r a t e d  i n  a  r o t a r y  
e v a p o r a t o r  ( R E 3 0 0 B ,  S t u a r t ,  S t a f f o r d s h i r e ,  
U K )  a n d  l e f t  t o  d r y  c o m p l e t e l y .  E x t r a c t s  w e r e  
w e i g h e d  a n d  s t o r e d  a t  5 ° C  i n  a i r - t i g h t  s t e r i l e  
s c r e w  c a p p e d  b o t t l e s  u n t i l  f u r t h e r  a n a l y s i s .  
C o l l e c t i o n  a n d  i d e n t i f i c a t i o n  o f  t e s t  
o r g a n i s m s  
C u l t u r e s  o f  S t a p h y l o c o c c u s  a u r e u s ,  
S a l m o n e l l a  t y p h i ,  P s e u d o m o n a s  a e r u g i n o s a  
a n d  E s c h e r i c h i a  c o l i  w a s  o b t a i n e d  f r o m  s t o c k  
c u l t u r e s  o f  t h e  D e p a r t m e n t  o f  M i c r o b i o l o g y ,  
C o v e n a n t  U n i v e r s i t y .  T h e  p u r i t y  a n d  i d e n t i t y  
o f  t h e  o r g a n i s m s  w a s  c o n f i r m e d  u s i n g  
c u l t u r a l ,  m i c r o s c o p i c  a n d  b a s i c  b i o c h e m i c a l  
t e s t s .  T h e  a n t i b i o t i c s  r e s i s t a n t  p r o f i l e  o f  t h e  
t e s t  o r g a n i s m s  a s  p r o v i d e d  f r o m  t h e  c u l t u r e  
c o l l e c t i o n  w a s  c o n f i r m e d  u s i n g  a g a r  w e l l  
d i f f u s i o n  m e t h o d ,  f o l l o w i n g  t h e  d e s c r i p t i o n  
b y  C h e e s b r o u g h ,  ( 2 0 0 6 ) .  
A n t i m i c r o b i a l  s e n s i t i v i t y  a s s a y  
T h e  a n t i m i c r o b i a l  s e n s i t i v i t y  a s s a y  w a s  
p e r f o r m e d  u s i n g  a g a r  w e l l  d i f f u s i o n  m e t h o d  
a s  d e s c r i b e d  b y  C h e e s b r o u g h ,  ( 2 0 0 6 ) .  
G e n t a m i c i n  s e n s i t i v i t y  d i s c s  ( 1 0 1 - ! g ;  R a p i d  
L a b s  L t d . ,  U K )  a n d  D M S O  w e r e  u s e d  a s  t h e  
p o s i t i v e  a n d  n e g a t i v e  c o n t r o l s  
r e s p e c t i v e l y . M u e l l e r H i n t o n  a g a r  w a s  
s e e d e d  w i t h  b a c t e r i a l  s u s p e n s i o n s  p r e p a r e d  
f r o m  f r e s h  c u l t u r e s  o f  t h e  i s o l a t e s  a n d  
s t a n d a r d i z e d  t o  0 . 5  s c a l e  o f  M c F a r l a n d  
s t a n d a r d  ( l . S x 1 0
8
c e l l s / m l ) .  C r u d e  e x t r a c t s  
w e r e  i n t r o d u c e d  i n t o  u n i f o r m  w e l l s  o f  6 m m  
d i a m e t e r  c u t  o n  t h e  s u r f a c e  o f  t h e  a g a r  u s i n g  
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a standard sterile cork borer. The plates were 
allowed to stand for 1 hour to allow diffusion 
of the extracts then incubated at 37"C for 18-
24 hours Plates were observed for zones of 
inhibitio1 and zone diameter were 
measured and recorded in millimeter (mm). 
Each test was carried out in triplicates. 
Determination of minimum inhibitory 
concentration (MIC) and minimum 
bactericidal concentration (MBC) 
The MIC of the extracts was determined 
using the tube broth dilution method as 
described by Mahesh and Satish, (2008).Six 
concentrations {125, 62.5, 31.2, 15.6, 7.8, 
3.9mg/ml) of the extracts were prepared 
and inoculated with 0.2 ml each of the 
overnight grown test organisms. The tubes 
were incubated at 37"C for 24 hours, and the 
lowest concentration which showed no 
turbidity was recorded the as the MIC. Tubes 
that showed no growth during MICtest were 
selected for MBC determination. Broth from 
each tube was sub-cultured onto extract-
free Muellar-Hinton agar plates and 
incubated for another 24 hours at 37"C. The 
lowest concentration that did not produce a 
single bacterial colony was recorded as the 
MBC (Ajiboyeeto/.,2015). 
Phytochemical screening 
Qualitative phytochemical analysis of the 
extracts for flavonoids, terpernoids, 
phenols, tannins, saponi ns, com bine 
anthraquinone, steroid s, alkaloids, 
phlebotanins and cardiac glycosides was 
carried out using standard procedures as 
described by Harborne {1973); Trease and 
Evans (1989); Sofowora (1993). 
Determination oftotal phenol content 
The Folin-ciocalteu method as described by 
Alothman et al., {2009) with modifications 
was used. One ml of the extract were mixed 
with 0.4 ml folin-ciocalteu reagent and left 
sta ndin g for 5 minutes at room 
temperature, 4 ml of 7.5% sodium 
carbonate solution and distilled water was 
added. The solution was mixed and allowed 
to stand for 45 minutes and the absorbance 
was read at 750nm using 
Spectrophotometer (Model M106, 
Spectronic Campsec, Leeds, UK). Gallic acid 
was used as the standard. Results were 
expressed as mg gallic acid equivalents/100 
gofsample. 
Determination oftotal f lavonoids 
The method of Zhishen et al., {1999) was 
used following the descriptions of Oranusi 
eta/., (2013). 1m I of the extract was added 
to 4ml of distilled water, followed by 0.3ml 
of 5% sodium nitrite and 0.3ml of 10% 
aluminum chloride. The solution was 
incubated at room temperature for Smin, 
2ml of 1M sodium hydroxide was added 
followed immediately by the addition of 
2.4 ml of distilled water to make up the 
vo lume to 10 ml and vortex thoroughly. 
Absorbance was read at 570nm. The 
results were expressed as mg catechin 
equ ivalents/100 g of sample. 
DPPH (2, 2'-diphenyl-1-picrylhydrazyl) 
radical-scavenging activity 
The method of Alothman eta/., (2009) was 
used with modifications. One ml of extract 
was added to 2ml of 1M methanolic 
solution of DPPH. The mixture was vortex-
mixed and incubated for 30 minutes at 
37"C in the dark. The absorbance was 
A b a h  e t a / :  S c r e e n i n g  f o r  A n t i m i c r o b i a l ,  P h y t o c h e m i c a l  a n d  A n t i o x i d a n t  
P r o f i l e  o f  S o m e  W i l d  F r u i t s  a n d  S e e d s  i n  C a n a a n l a n d ,  O t a ,  N i g e r i a  
m e a s u r e d  a t  5 7 1  n m ,  a g a i n s t  a  b l a n k  o f  
m e t h a n o l  w i t h o u t  D P P H .  T h e  p e r c e n t a g e  o f  
t h e "D P P H  r a d i c a l  s c a v e n g i n g  o f  t h e  e x t r a c t s  
a n d  t h e  s t a n d a r d  w a s  c a l c u l a t e d .  
N i t r i c  o x i d e  s c a v e n g i n g  a c t i v i t y  
T h e  N i t r i c  o x i d e  s c a v e n g i n g  a c t i v i t y  o f  t h e  
e x t r a c t s  w a s  d e t e r m i n e d  u s i n g  t h e  m e t h o d  
o f  C h a n d a  a n d  D a v e  ( 2 0 0 9 )  w i t h  
m o d i f i c a t i o n .  A l i q u o t  2 m l  o f  1 0  m M  s o d i u m  
n i t r o p r u s s i d e  a n d  O . S m l  o f  p h o s p h a t e  b u f f e r  
w a s  a d d e d  t o  2 . 0  m l  o f  e x t r a c t .  T h e  s o l u t i o n  
w a s  t h e n  i n c u b a t e d  a t  2 5 " C  f o r  1 5 0  m i n u t e s .  
0 . 5 m l  o f  G r e a s e  r e a g e n t  ( 1 %  
s u l p h a n i l a m i d e ,  0 . 1 %  
n a p h t h y e t h y l e n e d i a m i n e  d i h y d r o c h l o r i d e  
i n  2 %  H 3 P 0 3 )  w a s  a d d e d  t o  t h e  s o l u t i o n  a n d  
i n c u b a t e d  a g a i n  f o r  3 0 m i n u t e s  a n d  
a b s o r b a n c e  w a s  r e a d  a t  5 4 0 n m .  A  s i m i l a r  
p r o c e d u r e  i s  r e p e a t e d  w i t h  m e t h a n o l  a s  
b l a n k ,  w h i c h  s e r v e s  a s  c o n t r o l .  P e r c e n t a g e  
o f  i n h i b i t i o n  o f  t h e  N i t r i c  o x i d e  w a s  
c a l c u l a t e d .  
R e d u c i n g  p o w e r  a c t i v i t y  
T h e  r e d u c i n g  p o w e r  o f  t h e  e x t r a c t s  w a s  
d e t e r m i n e d  b y  t h e  m e t h o d  o f  A t h u k o r a l a  e t  
a / .  ( 2 0 0 6 )  w i t h  m o d i f i c a t i o n s .  A l i q u o t  1 . 0  m l  
e x t r a c t  w a s  m i x e d  w i t h  1 m l  o f  d i s t i l l e d  
w a t e r ,  2 . 5  m l  o f  p h o s p h a t e  b u f f e r  ( p H  6 . 6 )  
a n d  2 . 5  m l  o f  1 %  p o t a s s i u m  f e r r o c y a n i d e  
a n d  i n c u b a t e d  f o r  2 0  m i n  a t  5 0 " C .  A f t e r  
i n c u b a t i o n ,  2 . 5  m l  o f  t r i c h l o r o a c e t i c  a c i d  w a s  
a d d e d .  T h e  r e a c t i o n  m i x t u r e  w a s  
c e n t r i f u g e d  f o r  1 0  m i n  a t  3 0 0 0  r p m ,  2 . 5  m l  o f  
t h e  s u p e r n a t a n t  w a s  a d d e d  t o  2 . 5  m l  o f  
d i s t i l l e d  w a t e r  a n d  0 . 5  m l  o f  F e C I 3 .  
A b s o r b a n c e  w a s  r e a d  a t  7 0 0  n m  a g a i n s t  
b l a n k .  A s c o r b i c  a c i d  w a s  u s e d  a s  s t a n d a r d .  
J o u r n a l  o f  I n d u s t r i a l  R e s e a r c h  a n d  T e c h n o l o g y  . . .  
S t a t i s t i c s  
S t a t i s t i c a l  P a c k a g e  f o r  S o c i a l  S c i e n c e s  ( S P S S ) ,  
v e r s i o n  1 3 ,  w a s  u s e d  f o r  t h e  d a t a  a n a l y s e s .  
R e s u l t s  w e r e  e x p r e s s e d  a s  t h e  M e a n  ±  S O  
a n d  t e s t s  o f  s t a t i s t i c a l  s i g n i f i c a n c e  w e r e  
c a r r i e d  o u t  u s i n g  o n e - w a y  a n a l y s i s  o f  
v a r i a n c e  ( A N O V A ) .  S t a t i s t i c a l  s i g n i f i c a n c e  
w a s  d e f i n e d  a s P <  0 . 0 5 .  
R e s u l t s  
T h e  r e s u l t s  o f  t h e  a n t i m i c r o b i a l  s e n s i t i v i t y  
a s s a y  i s  s h o w n  i n  T a b l e s  1  a n d  2 . T a b l e  1  
r e v e a l s  t h a t  t h e  e t h a n o l  e x t r a c t s  o f  s i x  p l a n t s  
( t w o  f r u i t  a n d  f o u r  s e e d  e x t r a c t s )  e x h i b i t e d  
e f f e c t i v e  i n h i b i t i o n  a g a i n s t  t h e  t e s t  i s o l a t e s .  
T h e  b r o a d e s t  i n h i b i t i o n  d i a m e t e r  o f  
2 5 ± 0 . 1 m m  w a s  s h o w n  b y  t h e  s e e d  e x t r a c t  o f  
5 .  s a m a r a n g e n s e  a n d  f r u i t  e x t r a c t  o f  C .  
f i s t u l a  a g a i n s t  5 .  a u  r e u s  r e s p e c t i v e l y .  T a b l e  2  
s h o w s  t h a t  t h e  a q u e o u s  p l a n t  e x t r a c t s  h a d  
n o  s i g n i f i c a n t  i n h i b i t o r y  e f f e c t  a g a i n s t  t h e  
t e s t  i s o l a t e s .  T h e  g e n t a m i c i n  a n t i b i o t i c  d i s c  
s h o w e d  2 8 ± 0 . 8 m m ,  2 5 ± 0 . 6 m m ,  2 1 ± 0 . 1 m m  
a n d  2 4 ± 0 . 5 m m  d i a m e t e r  i n h i b i t i o n  z o n e s  
a g a i n s t  5 .  a u r e u s ,  E .  c o l i ,  5 .  t y p h i i  a n d  P .  
a e r u g i n o s a  r e s p e c t i v e l y  w h i c h  a r e  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  r e s u l t s  
o b t a i n e d  a g a i n s t  5 .  a u r e u s  w i t h  t h e  e t h a n o l  
e x t r a c t s .  T a b l e s  3  s h o w  t h e  r e s u l t s  o f  t h e  
M I C  a n d  M B C  d e t e r m i n a t i o n s .  5 .  
s a m a r a n g e s e ,  C .  f i s t u l a  a n d  I I .  m e r r i l l i  
e x t r a c t s  h a d  a n  M I C  o f  7 . 8 m g / m l  f o r  5 .  
a u r e u s ,  P . a e r u g i n o s a  a n d  E .  c o l i .  T a b l e  4  
s h o w s  t h e  r e s u l t s  o f  q u a l i t a t i v e  
p h y t o c h e m i c a l  s c r e e n i n g  o f  t h e  e x t r a c t s .  
R e s u l t s  r e v e a l e d  t h e  p r e s e n c e  o f  p h e n o l s ,  
t e r p e n o i d s ,  t a n n i n  a n d  f l a v o n o i d s  i n  a l l  t h e  
e x t r a c t s .  T h e  t a b l e  a l s o  s h o w s  t h e  t o t a l  
p h e n o l  c o n t e n t  i n  m i l l i g r a m  g a l l i c  a c i d  
e q u i v a l e n t / 1 0 0  g  e x t r a c t .  5 .  s a m a r a n g e n s e  
a n d  C .  f i s t u l a  e x t r a c t s  h a d  h i g h e r  p h e n o l  
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contents compared to the other extracts. 
Table 4 reveals the total flavonoid content 
in milligram catechin equivalents/100 g of 
sample C. fistula (fruit) and C. mitis (fruit) 
had hig 1er flavonoid contents. The DPPH 
rad ical s.::avenging activity of the extracts 
expressed as% inhibition is shown in Figure 
1. All the extracts has good DPPH radical 
scavenging activity, however, \1. merrilli, B. 
tomentosa and C. fistula had better 
activity. Figure 2 shows the scavenging of 
nitrogen oxide values as% inhibition by the 
extracts. It reveals varying degrees of 
scavenging capacities. \1. merrilli, B. 
tomentosa and C. fistula extracts had the 
highest radical scavenging activity. The 
lowest activity was shown by the C. 
javanica extract. The Reducing power 
activity of the extracts is shown in Figure 3. 
C. javanica, 5. samarangense and C. mitis 
had the highest reducing power activity 
compared to the other extracts. 
Discussion 
The results of this study show that the fruit 
and seed extract of most of the plants 
exhibited antimicrobial activity against the 
test isolates. Six of the 20 plants extracts 
namely \1. merrilli (seed), B. tomentosa 
(seed), C. fistula (fruit), C. mitis (seed), C. 
javanica (fruit) and 5. samarangense (seed) 
exhibited broad spectrum antibacterial 
activity and significant inhibition 
compared to the positive control antibiotic 
used. On the other hand F. benjamina, M. 
exotica, C. equisetifolia, T. orienta/is and B. 
purpurea were the least active plants 
showing little or no antibacterial activity. 
The sensitivity of the test isolates to the 
extracts was in the order 5. au reus> E. coli> 
P. aeruginosa > 5. typhii. 5. samarangese 
seed extract had the highest inhibitory 
activity in relation to the other extracts. 
Journal of Industrial Research and Technology ... 
Venkata eta/. (2008) reported that ethanol, 
methanol and water extracts of 5. 
samarangense fruit exhibited high 
inh ibitory activity against both the gram 
positive and gram negative bacteria. 
Oyinlade (2014) reported the presence of 
bioactive compounds in extracts of 5. 
samarangese that confer antimicrobial 
properties on these plants. Pawar et a/. 
(2015) also reported that bark extracts of 5. 
samarangense had activity against some 
pathogenic bacteria . The antibacterial 
activity of 5. samarangense extract 
reported in this work could be due to the 
high number of phytochemicals present. B. 
tomentosa extract in this report, showed 
reasonable inh ibitory activity. Various 
extracts of this plant have reportedly 
shown antimicrobial activity against the 
test isolates. It has been reported that B. 
tomentosa aqueous extracts showed 
potent inhibitory effect against the test 
isolates compared to the ethanol extracts 
.This is contrary to findings in this study 
where B. tomentosa aqueous extract 
showed little inh ibi tory effect. This 
variation may be attributed to 
environmental factors (Govindan and 
Muthukrishnan, 2013). 
The result for the phytochemical screening 
showed that the plants extracts contain 
some phytochemi cal compounds 
possessing good antimicrobial properties. 
Analysis of the plant extracts indicated 
flavonoids, phenols, saponin, tannin, 
alka loids and terpenoids as being present. 
Although mechanism by which 
phytochemicals inhibit bacteria have not 
been fully understood, it is inferred that 
they probably bring about their 
JIRT Vol. 6, No 1, 2017 141 
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P r o f i l e  o f  S o m e  W i l d  F r u i t s  a n d  S e e d s  i n  C a n a a n l a n d ,  O t a ,  N i g e r i a  
a n t i b a c t e r i a l  a c t i v i t y  t h r o u g h  o n e  o f  m a n y  
m e c h a n i s m s  w h i c h  i n c l u d e  p r o t e i n  
s y n t h e s i s  i n h i b i t i o n ,  d i s r u p t i o n  o f  n u c l e i c  
a c i d  s y n t h e s i s ,  b l o c k a g e  o f  c e l l  w a l l  
s y n t h e s i s  o r  l y s i s  o f  m i c r o b i a l  c e l l s  ( K h o o  e t  
a t . ,  2 0 1 6 ) .  
A l k a l o i d s  p o s s e s s  a  n u m b e r  o f  b i o l o g i c a l  
a c t i v i t i e s  a n d  e x h i b i t  s t r o n g  a n t i b a c t e r i a l  
p o t e n t i a l s .  T h e y  h a v e  b e e n  k n o w n  t o  a c t  a s  
d r u g  p r e c u r s o r s  a n d  a r e  e m p l o y e d  a s  a n  
a n t i - h y p e r t e n s i v e .  T a n n i n s  h a v e  t h e  a b i l i t y  
t o  s u p p r e s s  b a c t e r i a l  c e l l  p r o l i f e r a t i o n  b y  
b l o c k i n g  e s s e n t i a l  e n z y m e s  o f  m i c r o b i a l  
m e t a b o l i s m  s u c h  a s  t h e  p r o t e o l y t i c  
e n z y m e s  ( Z o h r a  e t  a l . ,  2 0 1 2 ) . S a p o n i n s  a r e  
u s e d  i n  t h e  m a n a g e m e n t  o f  c o n d i t i o n s  l i k e  
h y p e r c h o l e s t e r o l e m i a  a n d  h y p e r g l y c e m i a ,  
t h e y  a l s o  e x h i b i t  a n t i o x i d a n t  a n d  a n t i -
i n f l a m m a t o r y  a c t i v i t y  ( O y i n l a d e ,  2 0 1 4 ) .  
T h e  e x i s t e n c e  o f  t h e s e  p h y t o c h e m i c a l s  i n  
t h e  e x t r a c t s  p r o v i d e s  a  b a s i s  f o r  f u r t h e r  
d e v e l o p m e n t  o f  t h e s e  p l a n t s  a n d  t h e i r  
p r o d u c t s  a s  a n t i m i c r o b i a l  a g e n t s  t o  b e  u s e d  
i n  d i s e a s e s  t h e r a p y .  
T h e  t o t a l  p h e n o l  a n d  f l a v o n o i d  c o n t e n t s  o f  
t h e  s e l e c t e d  p l a n t  e x t r a c t s  w a s  b e t w e e n  
7 1 . 1 9 ± 0 . 2  a n d  5 0 . 0 2 ± 0 . 6 m g / 1 0 0 g .  
S . s a m a r a n g e n s e  s e e d  e x t r a c t  h a d  t h e  
h i g h e s t  t o t a l  p h e n o l  c o n t e n t .  T h i s  
c o r r o b o r a t e s  f i n d i n g s  b y  K h a n d a k e r  e t  a l . ,  
( 2 0 1 5 )  w h o  r e p o r t e d  t h a t  t h e  b a r k ,  f r u i t  
a n d  s e e d  e x t r a c t s  o f  5 .  s a m a r a n g e n s e  
p o s s e s s  v e r y  h i g h  p h e n o l i c  c o n t e n t .  T h e  C .  
f i s t u l a  a n d  C .  j a v a n i c a  e x t r a c t s  a l s o  s h o w e d  
h i g h  p h e n o l i c  c o n t e n t s  c o m p a r e d  t o  t h e  
o t h e r  e x t r a c t s ,  w h i c h  c o r r o b o r a t e  t h e  
f i n d i n g s  o f  B h a l e r a o  a n d  K e l k a r  ( 2 0 1 2 ) .  T h e  
f l a v o n o i d  c o n t e n t s  o f  t h e  e x t r a c t s  i n  t e r m s  
J o u r n a l  o f  I n d u s t r i a l  R e s e a r c h  a n d  T e c h n o l o g y  . . .  
o f  t h e  c a t h e c i n  e q u i v a l e n t  w e r e  b e t w e e n  
3 4 . 4 2  a n d  4 7 . 1 4  m g / 1 0 0 g .  C .  f i s t u l a  h a d  
t h e  h i g h e s t  f l a v o n o i d  c o n t e n t .  T h i s  
c o r r e s p o n d s  t o  t h e  f i n d i n g s  b y  K u m a r  e t  a l . ,  
( 2 0 0 8 ) .  I I .  m e r r i l l i  e x t r a c t s  h a d  t h e  l o w e s t  
f l a v o n o i d  c o n t e n t .  S t u d i e s  h a v e  s h o w n  a  
c o r r e l a t i o n  b e t w e e n  t o t a l  f l a v o n o i d  a n d  
t o t a l  p h e n o l  c o n t e n t s  o f  p l a n t  e x t r a c t s  a n d  
f r e e  r a d i c a l s  s c a v e n g i n g  a c t i v i t y  w h e r e b y  
s c a v e n g i n g  a c t i v i t y  t e n d s  t o  i n c r e a s e  a s  
t o t a l  p h e n o l  a n d  t o t a l  f l a v o n o i d s  i n c r e a s e s  
( K h a n d a k e r  e t  a l . ,  2 0 1 5 ) .  Z o h r a  e t  a l . ,  
( 2 0 1 2 )  r e p o r t e d  t h a t  p h e n o l i c s  a n d  
f l a v o n o i d s  r e t a i n  s i g n i f i c a n t  a n t i o x i d a n t  
a n d  a n t i m i c r o b i a l  a c t i v i t i e s .  
R e s u l t s  o f  t h i s  s t u d y  s h o w  t h a t  t h e  
a n t i o x i d a n t  a c t i v i t y  b y  D P P H  a s s a y  w e r e  i n  
t h e  o r d e r  o f  B .  t o m e n t o s a  >  V . m e r r i l l i  >  C .  
f i s t u l a  >  5 .  s a m a r a n g e n s e  >  C .  m i t i s  >  C .  
j a v a n i c a .  D P P H  s c a v e n g i n g  a s s a y  m e t h o d  i s  
a n  e a s y ,  r a p i d  a n d  s e n s i t i v e  m e t h o d  f o r  
a n t i o x i d a n t s  i n  p l a n t  e x t r a c t s  ( A i i y u  e t  a l . ,  
2 0 1 3 ) .  
T h e  r e d u c t i o n  o f  t h e  r a d i c a l  t o  g i v e  a  s t a b l e  
u n - r e a c t i v e  d i a m a g n e t i c  m o l e c u l e  f o r m s  
t h e  p r e m i s e  o n  w h i c h  t h i s  a s s a y  i s  b a s e d ,  a  
p r o c e s s  w h i c h  m a y  b e  m e d i a t e d  b y  
p h e n o l i c  a c i d s  ( O r a n u s i  e t  a l . ,  2 0 1 3 ) .  
G o v i n d a n  a n d  M u t h u k r i s h n a n  ( 2 0 1 3 )  
r e p o r t e d  t h a t  h i g h  l e v e l s  o f  p h e n o l  
c o m p o u n d s  i n  p l a n t  e x t r a c t s  a r e  r e l a t e d  t o  
i n c r e a s e d  r a d i c a l  s c a v e n g i n g  a c t i v i t y  f o r  
D P P H .  O u r  r e s u l t s  a r e  o n  p a r  w i t h  t h o s e  
f i n d i n g s  a s  B .  t o m e n t o s a ,  I I .  m e r r i l l i  a n d  S .  
s a m a r a n g e n s e  e x t r a c t s  w e r e  s h o w n  t o  
p o s s e s s  h i g h  a  c o n t e n t  o f  p h e n o l i c s .  
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The results of this report showed that nitric 
oxide inhibition of the plant extracts was 
between 21.67 and 84.601-!g/ml. V. merrilli 5, 
B. tomer•tosa and C. fistula had the highest 
inhibiti ,1n of all the extracts. 5. 
samarangense extract also had high NO 
scavenging activity when compared with the 
other extracts. Pawar et a/., (2015) also 
reported that 5. samarangense possess 
good NO scavenging activity. At high tissue 
levels, nitric oxide has been implicated as a 
causal agent of carcinoma and ulcerative 
colitis (Govindan and Muthukrishnan, 
2013). These plants and their products have 
the potential to negate the deleterious 
effects of nitrite formation. This is very 
promising as regards management of in vivo 
NO generation. 
The order of the reducing power activity of 
the extracts was: 5. samarangense > 
C.javanica> C. mitis > V. merrilli > B. 
tomentosa > C. fistula. The high reducing 
power observed in 5. samarangense extract 
may be due to the presence of strong 
reducing agents such as reductones in its 
structure which have strong antioxidant 
activity. Reduction cleaves the free radical 
chain and donates a hydrogen atom to bring 
about their antioxidant effect (Kuma ran and 
Karunakaran, 2006). The reducing power of 
5. samarangense, C. javanica and C. mitis 
where not significantly differed from that of 
ascorbic acid, the reference compound. 
Conclusion 
In conclusion, most of the wild plants 
screened had varying degrees of 
antibacterial activity against the test 
isolates. However six extracts showed 
Journal of Industrial Research and Technology ... 
significant activity compared to the 
sta n da rd control. Qualitative 
phytochemicals analysis of these extracts 
indicated a large number of active 
compounds distributed among the extracts 
which may be mediators of the positive 
antibacteria l activity observed in the 
extracts. The significant number of phenolic 
compounds and flavonoids extracted from 
the plants extracts is an indicator of 
antioxidant activity. This was confirmed in 
the series of antioxidant assays carried out 
on the extracts which indicated very high 
activity. This is of great importance because 
of the associated health benefits of natural 
antioxidants as regards scavenging for free 
radicals. Results from this study have 
established plant phenol and flavonoid 
contents bear a positive correlation with any 
potential antioxidant activity that that plant 
species may possess. In this regard 5. 
samarangense, B. tomentosa, C. fistula, 
C.mitis, V. merrilli and C. javanica have 
emerged as prom ising sources of 
antimicrobial and antioxidant agents that 
could be investigated further in the 
development of new drugs. 




































Tablel: In vitro antibacterial activity of ethanol plant extracts against clinical isolates 
Zone of mh1bition (mm)' for ethanol plant extracts (1000mg/ml) 
Samples 5. oureus S. typhi P. oeruginoso E. coli 
Fruits Seeds Fruits Seeds Fruits Seeds Fruits Seeds 

















































































































Values are mean±SD of three replicates; Super script abcde= values with different superscript f or the same sample 
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.... ~ Table2: In vitro antibacte rial activ ity of aqueous plant ext racts against clinical isolates 
.Q, 
[ Extracts Zone of inhibit ion (mm) for aqueous plant extracts (1000mg/ ml) 
~ S. aureus S. typhi P. aeruginosa E. coli §: Fruits Seeds Fruits Seeds Fruits Seeds Fruits Seeds 
~ ~ )b Bauhinia tomenta/is 9±1.2 13±0.4' 9±0.3 11±0.2' 7±0.5° 10±1.1' 0±0° 13±1.2' .., g 
0 ., ::T 
g_ Caryotamit is 7±0.6b 11±1.3' 0±0° 7±0.6b 7±0.2b 9±0.4be 0±0° 10±0.2 ' ~ ~ 
~ Q 
§ Adenantherapavonino 0±0° O±o• 0±0° 0±0' 0±0' o±o• o±o• oto• 9. ;;; 
~ ~ n 
(bi Tecomocopensis 0±0° 0±0° 0±0' 0±0' 0±0' 0±0' 7±0.4b 0±0' ~ ~ 
n ~ ~ 5 Delonixregio Oto• O±o• 7±0.4b 7±0.6b 9±0.8be 0±0' 0±0° 7±1.2b :E :;· 
0 a a a a a a a a _ ,GQ 
0 Coesolpiniopu/cherrimo 0±0 0±0 0±0 0±0 0±0 0±0 0±0 0±0 C: 0' 
~ Acacia ouriculiformis 0±0° 0±0° 0±0' 0±0' 0±0' 0±0' 8±1.2b 7±0.3 b 2 ; 
-· ~ 
Veitchiamerillii 9±1.2be 12±0.3' 0±0° 9±0.1be 9±1.1be 11±1.3' 0±0° 13±1.4' ;: §· 
:::J n· 
Terminoliacattapa O±o• o±o• o±o• o±o• o±o• O±O' 11±1.3' O±o• e; a 
"' g: 
'-- . I ' I c b c • c be b b ~ .. :i5 Cass1a 11stu a 10±1.2 7±0.4 11±1.3 0±0 12±1.3 9±0.2 6±0 8±0.5 ~ .-
~ Ficusbenjamina oto• 0±01 0±0° O±o• O±o• oto• 9±0.2be 7±0.1b :;· ~ 
~ Qo ~ Cassia javanica 12±1.2' 8±0.5b 9±0.1 be 0±0° 10±0.2' 7±0.4° 0±0' 0±0' ~ g. 
' .. ~ ~ Syzgiumsamarangense 7±0.3b 11±0.5' 0±0° 9±0.5be 0±0° 10±0.2' 0±0' 9±1.4be ~ ~· 
~ [~ 
',_,., Tabebuirasea 7±0.4b 0±0° O±o• 0±0° 0±0° O±o• oto• o±o' 0 ~ 0 b .. c. ~ Tabebuipallida 7±0.4 o±o• O±o• O±o• O±o• O±o• O±o• o±o• ~ ~ 
z ~ 





Casuarinaequiset ifalia 0±01 o±o• oto• 0±0° oto• 0±01 0±01 O±o• ~· g: 
~ 
Bauhinia purpurea 0±0' oto• o±o• oto• 0±0' 0±0° 0±0° O±o• " 
Thurjaorientalis 0±0' O±o• O±o• O±o• O±o• 0±0° 0±0' 0±0' 
Gentamicin10~g 28±0.8d 25±0.6d 21±1.0d 26±0.5d 
Values are mean±SD of three replicates; Super script abcde= values w ith different superscript for the same sample 
(within the same column) are signif icantly different 
A b a h  e t a / :  S c r e e n i n g  f o r  A n t i m i c r o b i a l ,  P h y t o c h e m i c a l  a n d  A n t i o x i d a n t  
P r o f i l e  o f  S o m e  W i l d  F r u i t s  a n d  S e e d s  i n  C a n a a n l a n d ,  O t a ,  N i g e r i a  
T a b l e  3 :  M i n i m u m  i n h i b i t o r y  a n d  b a c t e r i c i d a l  c o n c e n t r a t i o n  o f  p l a n t  e x t r a c  t s  
E x t r a c t s  M I C ( m g / m l )  M B C  ( m g / m l )  
5 .  5 .  t y p h i i  P .  E .  c o l i  5 .  5 .  t y p h i i  P .  
o u r e u s  o e r u g i n o s o  o u r e u s  o e r u g i n o s o  
I I .  m e r r i l l i  ( s e e d )  
7 . 8 '  
1 5 . 6 '  3 1 . 2 '  1 5 . 6 '  1 5 . 6 '  3 1 . 2 '  
6 2 . 5 '  
B .  t o m e n t o s o  ( s e e d )  
7 . 8 '  1 5 . 6 '  
1 5 . 6 '  
7 . 8 '  1 5 . 6 '  3 1 . 2 '  6 2 . 5 '  
C .  f i s t u l a  ( f r u i t )  
7 . 8 '  
1 5 . 6 '  1 5 . 6 '  
7 . 8 '  
1 5 . 6 '  
6 2 . 5 '  3 1 . 2 '  
C .  m i t i s  ( s e e d )  
7 . 8 '  
3 1 . 2 '  3 1 . 2 '  
7 . 8 '  
1 5 . 6 '  1 2 5 '  6 2 . 5 '  
C .  j o v o n i c o  ( f r u i t )  1 5 . 6 '  
3 1 . 2 '  3 1 . 2 '  7 . 8 '  3 1 . 2 "  1 2 5 '  6 2 . 5 '  
5 .  s a m a r o n g e n s e  
7 . 8 '  
1 5 . 6 '  
7 . 8 '  7 . 8 '  
1 5 . 6 '  3 1 . 2 '  1 5 . 6 '  
( s e e d )  
E .  c o l i  
6 2 . 5 '  
1 5 . 6 '  
1 5 . 6 '  
1 5 . 6 '  
3 1 . 2 '  
1 5 . 6 '  
S u p e r  s c r i p t  a b c =  v a l u e s  w i t h  d i f f e r e n t  s u p e r s c r i p t  a n d  w i t h i n  t h e  s a m e  c o l u m n  a r e  s i g n i f i c a n t l y  d i f f e r e n t  
T a b l e  4 :  Q u a l i t a t i v e  a n d  q u a n t i t a t i v e  p h y t o c h e m i c a l  s c r e e n i n g  o f  p l a n t  e x t r a c t s  
P h y t o c h e m i c a l  E x t r a c t s  
t e s t s  
I I .  m e r r i l l i  B .  C .  f i s t u l a  C .  m i t i s  C .  j a v a n i c a  5 .  
( s e e d )  t o m e n t o s a  ( f r u i t )  ( f r u i t )  ( f r u i t )  s a m a r a n g e n s e  
( s e e d )  ( s e e d )  
T e r p e n o i d  
+  +  +  +  +  
+  
P h e n o l  
+  +  +  
+  +  
+  
T a n n i n  
+  
+  +  +  
+  +  
F l a v o n o i d  +  +  +  +  +  +  
S t e r o i d  +  +  +  +  +  
C a r d i a c  +  +  +  +  
G l y c o s i d e s  
C o m b i n e  
+  +  +  
+  +  
A n t h r a q u i n o n e  
S a p o n i n  +  +  +  +  
P h l e b o t a n i n  +  +  +  +  
A l k a l o i d  +  +  +  
T o t a l  p h e n o l  5 1 . 6 0 ± 0 . 3  5 0 . 2 0 ± 0 . 6  6 1 . 8 3 ± 0 . 9  5 2 . 4 6 ± 1 . 3  6 9 . 5 6 ± 0 . 8  7 1 . 1 9 ± 0 . 2  
c o n t e n t  
( m g / l O O g )  
T o t a l  F l a v o n o i d  3 4 . 4 2 ± 0 . 5  4 2 . 2 3 ± 0 . 6  4 7 . 1 4 ± 0 . 9  4 7 . 1 4 ± 0 . 8  4 1 . 7 8 ± 1 . 2  
4 4 . 6 0 ± 0 . 6  
c o n t e n t  
( m g / 1 0 0 g )  
J o u r n a l  o f  I n d u s t r i a l  R e s e a r c h  a n d  T e c h n o l o g y  . . .  J I R T  V o l .  6 ,  N o  1 ,  2 0 1 7  
1 4 6  
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Concentration 
+ ASCORBIC ACID 
+ S. samarangense (seed) 
+ C. javanica (fru it) 
+ C. mitis (seed) 
....- C. fistula (fruit) 
+ B. tomentosa (seed) 
-+- V. merrilli (seed) 
Figure 1: DPPH % inhibition in different concentrations of plant extracts 
Concentration 
+ ASCORBIC ACID 
+ S. samarangense (seed) 
-+- C. javanica (fruit) 
-+ C. mitis (seed) 
...- C. fistula (fruit ) 
+ B. tomentosa (seed) 
-+- V. merrilli (seed) 
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+ ASCORBIC ACID 
+ S. samarangense (seed) 
+ C. javanica (fruit) 
+ C. mitis (seed) 
...... C. fistula (fruit) 
+ B. tomentosa (seed) 
-+- V. merrilli (seed) 
Figure 3: Reducing power act ivity of plant extract s. 
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p u l p  o f  D i a l i u m  g u i n e e n s e  ( V e l v e t  
T a m a r i n d )  o n  s o m e  m i c r o b i a l  
i s o l a t e s .  J o u r n a l  o f  M i c r o b i o l o g y  a n d  
A n t i m i c r o b i a l s .  7  ( 7 ) :  3 3 - 4 1 .  
A l i y u ,  A .  B . ,  I b r a h i m ,  M .  A . ,  M u s a ,  A .  M . ,  
M u s a ,  A .  0 . ,  K i p l i m o ,  J .  J . a n d  
O y e w a l e ,  A .  0 .  ( 2 0 1 3 ) .  F r e e  r a d i c a l  
s c a v e n g i n g  a n d  t o t a l  a n t i o x i d a n t  
c a p a c i t y  o f  r o o t  e x t r a c t s  o f  
A n c h o m a n e s  d i f f o r m i s  E n g l .  
( A r a c e a e ) .  A c t a  P o l o n i a e  
P h a r m a c e u t i c a  - D r u g  R e s e a r c h .  7 0  
( 1 ) :  1 1 5 - 1 2 1 .  
A t h u k o r a l a  Y. ,  K i m ,  K .  N .  a n d  J e a n ,  Y .  J .  
{ 2 0 0 6 ) .  A n t i p r o l i f e r a t i v e  a n d  
a n t i o x i d a n t  p r o p e r t i e s  o f  a n  
e n z y m a t i c  h y d r o l y s a t e  f r o m  b r o w n  
a l g a  E c k l o n i a  c a v a .  F o o d  a n d  
C h e m i c a l  T o x i c o l o g y .  4 4 :  1 0 6 5 - 1 0 7  4 .  
A l o t h m a n ,  M . ,  B h a t ,  R .  a n d  K a r i m ,  A .  A .  
( 2 0 0 9 ) .  A n t i o x i d a n t  c a p a c i t y  a n d  
p h e n o l i c  c o n t e n t  o f  s e l e c t e d  t r o p i c a l  
f r u i t s  f r o m  M a l a y s i a ,  e x t r a c t e d  w i t h  
d i f f e r e n t  s o l v e n t s .  F o o d  C h e m i s t r y ,  
1 1 5  ( 3 ) :  7 8 5 - 7 8 8 .  
B h a l e r a o  S .  A ,  a n d  K e l k a r  T .  S .  { 2 0 1 2 ) .  
T r a d i t i o n a l  M e d i c i n a l  U s e s ,  
P h y t o c h e m i c a l  P r o f i l e  a n d  
P h a r m a c o l o g i c a l  A c t i v i t i e s  o f  C a s s i a  
f i s t u l a  L i n n .  I n t e r n a t i o n a l  R e s e a r c h  
J o u r n a l  o f  B i o l o g i c a l  S c i e n c e s .  1  ( 5 ) :  
2 2 7 8 - 3 2 0 2 .  
J o u r n a l  o f  I n d u s t r i a l  R e s e a r c h  a n d  Te c h n o l o g y  . . .  
C h a n d a ,  S .  a n d  D a v e ,  R .  ( 2 0 0 9 ) .  I n  v i t r o  
m o d e l s  f o r  a n t i o x i d a n t  a c t i v i t y  
e v a l u a t i o n  a n d  s o m e  m e d i c i n a l  
p l a n t s  p o s s e s s i n g  a n t i o x i d a n t  
p r o p e r t i e s  :  A n  o v e r v i e w .  A f r i c a n  
J o u r n a l  o f  M i c r o b i o l o g y  R e s e a r c h .  3  
( 1 3 ) :  9 8 1 - 9 9 6 .  
C h e e s b r o u g h ,  M .  ( 2 0 0 6 ) .  D i s t r i c t  
l a b o r a t o r y  p r a c t i c e  i n  t r o p i c a l  
c o u n t r i e s .  D i s t r i c t  l a b o r a t o r y  
p r a c t i c e  i n  t r o p i c a l  c o u n t r i e s  P a r t  2  
( V o l .  P a r t  1 ) .  
C o r l e t t ,  R.  ( 2 0 1 6 ) .  P l a n t  d i v e r s i t y  i n  a  
c h a n g i n g  w o r l d .  P l a n t  D i v e r s i t y ,  1 :  
1 1 - 1 8 .  
C o w a n ,  M .  ( 1 9 9 9 ) .  P l a n t  p r o d u c t s  a s  
a n t i m i c r o b i a l  a g e n t s .  C l i n i c a l  
M i c r o b i o l o g y  R e v i e w s .  1 2  ( 4 ) :  
5 6 4 - 8 2 .  
E I - T o u m y ,  S .  A . ,  M o h a m e d ,  S .  M . ,  H a s s a n ,  
M .  S.  a n d  M a s s a ,  A ,  M .  ( 2 0 1 1 ) .  
P h e n o l i c  m e t a b o l i t e s  f r o m  A c a c i a  
n i l o t i c a  f l o w e r s  a n d  e v a l u a t i o n  o f  i t s  
f r e e  r a d i c a l  s c a v e n g i n g  a c t i v i t y .  
J o u r n a l  o f  A m e r i c a n  S c i e n c e .  7 ( 3 ) :  
2 8 7 - 2 9 5 .  
G o v i n d a n ,  P .  a n d  M u t h u k r i s h n a n ,  S .  { 2 0 1 3 ) .  
E v a l u a t i o n  o f  t o t a l  p h e n o l i c  c o n t e n t  
a n d  f r e e  r a d i c a l  s c a v e n g i n g  a c t i v i t y  
o f  B o e r h a v i a  e r e c t a .  J o u r n a l  o f  A c u t e  
M e d i c i n e .  3  ( 3 ) :  1 0 3 - 1 0 9 .  
H a r b o r n e ,  J .  B .  ( 1 9 7 3 ) .  P h y t o c h e m i c a l  
m e t h o d s .  C h a p m a n  a n d  H a l l  L t d ,  
L o n d o n .  p p 4 9 - 1 8 8  
J I R T  V a l .  6 ,  N o  1 ,  2 0 1 7  1 4 8  
- - - - - - - - -
. . . . . . ..  '  . . . . .  - • · ' " '  . . .  -. .  _ . : · · ;  
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A b a h  e t a / :  S c r e e n i n g  f o r  A n t i m i c r o b i a l ,  P h y t o c h e m i c a l  a n d  A n t i o K i d a n t  
P r o f i l e  o f  S o m e  W i l d  F r u i t s  a n d  S e e d s  i n  C a n a a n  l a n d ,  O t a ,  N i g e r i a  
P a w a r ,  M .  M . ,  P a t i l ,  S .  D . ,  J a d h a v ,  A .  P. ,  
K a d a m ,  V .  J . ,  a n d  J a d h a v ,  A .  P .  ( 2 0 1 5 ) .  
I n  v i t r o  a n t i m i c r o b i a l  a c t i v i t y  a n d  
p h y t o c h e m i a l  s c r e e n i n g  o f  s e l e c t e d  
i n d i a n  m e d i c i n a l  p l a n t s .  I n d o  
A m e r i c a n  J o u r n a l  o f  P h a r m a c e u t i c a l  
R e s e a r c h .  R e t r i e v e d f r o m  
h t t p : /  / w w w . e j m a n a g e r . c o m / m n s t e  
m p s / 3 6 / 3 6 - 1 4 2 4 5 1 2 7 2 0 . p d f  
S e i f u ,  D . ,  A s s e f a ,  F.  a n d  A b a y ,  S .  M .  ( 2 0 1 0 ) .  
U n d e r s t a n d i n g  t h e i r  m e c h a n i s m  o f  
a c t i o n  a n d  t h e r a p e u t i c  e f f i c a c y .  
R e t r i e v e d  f r o m  
h t t p : /  / t r n r e s . c o m / e b o o k / u p l o a d s / c  
a p a s s o c o n t e n t / T _ 1 3 5 9 9 7 1 9 9 6 6  
C a p a s s o . p d f  
S o f o w o r a ,  A .  ( 1 9 9 3 ) .  P l a n t s  a n d  T r a d i t i o n a l  
M e d i c i n e  i n  A f r i c a  ( 2 n d  e d n . ) .  
S p e c t r u m  b o o k s  L t d ,  l b a d a n ,  N i g e r i a .  
p p  9 - 2 5 .  
S r i v a s t a v a ,  J . ,  L a m b e r t ,  J . ,  V i e t m e y e r ,  N .  
a n d  M e i ,  I .  ( 1 9 9 6 ) .  M e d i c i n a l  P l a n t s :  
A n  e x p a n d i n g  r o l e  i n  d e v e l o p m e n t .  
P e r s p e c t i v e .  R e t r i e v e d  f r o m  
h t t p : /  / d o c u  m e n t s . w o r l d b a n k . o r g / c  
u r a t e d / e n / 2 9 3 8 2 1 4 6 8  
V e n k a t a ,  R .  R .  R . ,  Ra t n a m ,  K .  V .  a n d  V e n k a t a  
P .  R .  ( 2 0 0 8 ) .  I n  v i t r o  A n t i m i c r o b i a l  
S c r e e n i n g  o f  t h e  F r u i t  E x t r a c t s  o f T w o  
S y z y g i u m  S p e c i e s  ( M y r t a c e a e ) .  
A d v a n c e s  i n  B i o l o g i c a l  R e s e a r c h  2  
( 1 2 ) :  1 7 - 2 0 .  
J o u r n a l  o f  I n d u s t r i a l  R e s e a r c h  a n d  T e c h n o l o g y  . . .  
T r e a s e ,  G .  E . ,  a n d  E v a n s ,  W .  E.  ( 1 9 8 9 ) .  
P h a r m a c o g n o s y  ( 1 1 t h  e d n . ) .  B r a i l l e  
T i r i d a  C a n a d a  M a c m i l l a n  p u b l i s b e r s ,  
C a n a d a .  p p  2 5 7 .  
W o r l d  H e a l t h  O r g a n i z a t i o n  ( W H O ) .  ( 2 0 0 2 ) .  
W H O  T r a d i t i o n a l  M e d i c i n e  S t r a t e g y  
2 0 0 2 - 2 0 0 5 .  W o r l d  H e a l t h  
O r g a n i s a t i o n  G e n e v a ,  1 - 7 4 .  
h t t p s : /  / d o i . o r g / W H O / E D M / T R M / 2 0  
0 2 . 1  
Z h i s h e n ,  J . ,  M e n g c h e n g ,  T .  a n d  J i a n m i n g ,  
W .  ( 1 9 9 9 ) .  T h e  d e t e r m i n a t i o n  o f  
f l a v o n o i d  c o n t e n t s  i n  m u l b e r r y  a n d  
t h e i r  s c a v e n g i n g  e f f e c t s  o n  
s u p e r o x i d e  r a d i c a l s .  F o a d  C h e m i s t r y ,  
6 4 :  5 5 5 - 5 5 9 .  
Z o h r a ,  S .  F . ,  M e r i e m ,  B . ,  S a m i r a ,  S . a n d  
A l s a y a d i  M u n e e r ,  M .  S .  ( 2 0 1 2 ) .  
P h y t o c h e m i c a l  S c r e e n i n g  a n d  
I d e n t i f i c a t i o n  o f  S o m e  C o m p o u n d s  
f r o m  M a l l o w .  J o u r n a l  o f  N a t u r a l  
P l a n t  P r o d u c t s  R e s o u r c e s ,  2 ( 4 ) :  
5 1 2 - 5 1 6 .  
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